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1.
1.1. $K$ . $K$ $\neq p$ , $K’$ 1 $p^{n}$ , $K$ $p^{n}$
$K$ $p^{n}$ (Kummer $\text{ ^{}\mathrm{I}}\backslash$ . ,
.
( $1_{J}^{)}$ $p$ , $K$ grouP scheme
$0arrow\mu_{p^{\hslash}.\mathrm{K}}arrow G_{m.K}\underline{p^{n}}G_{m.l\mathrm{f}}-0$
$\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{C}K}}$ \’e ta 1 $\mathrm{e}$ . (. $G_{m.K}$ $K$ $\mathrm{i}\mathrm{u}\iota \mathrm{t}\mathrm{i}_{\mathrm{P}^{1}}\mathrm{i}\mathrm{c}\mathrm{a}\mathrm{t}\mathrm{i}$ve
group $\mathrm{s}\mathrm{c}\mathrm{h}\mathrm{e}\mathrm{m}\mathrm{e}\rangle$ ;
$(_{\Delta\prime}^{\supset}‘$ }, ( $\mathrm{H}\mathrm{i}$ lber $\mathrm{t}90$ ) $\mathrm{H}_{\mathrm{e}\mathrm{t}}^{1}$ (If, $G_{m.K}$ ) $=\dagger \mathrm{J}\wedge$
$-$ , $f${ $p>0$ , $K$ p Wi $\mathrm{t}\mathrm{t}\mathrm{v}\mathrm{e}\mathrm{c}$ to $\mathrm{r}$
$(. \mathfrak{x}\mathrm{g}, c_{1}^{p}, \ldots, t_{n-1}^{p})-(t\mathrm{o}$ , $e1$ , $\ldots,$ $t_{n-1}\grave{)}=(a_{\mathrm{o}}, a_{1}, \ldots, a_{n-1})$
(Ar $\mathrm{t}\mathrm{i}$n-Schre $\mathrm{i}\mathrm{e}$ r-Wi $\mathrm{t}\mathrm{t}$ .). .
(1) $\mathrm{c}\mathrm{h}.\mathrm{f}c=p\succ 0$ , $\mathrm{A}’$ $\mathrm{g}\mathrm{r}\mathrm{o}\mathrm{u}\mathrm{p}$ scheme
F-l
$0arrow \mathrm{Z}_{\text{ ^{}\prime}}p^{n}arrow \mathrm{t}1_{n.K}^{;}rightarrow\}|^{r_{\hslash.\kappa}}arrow \mathrm{t}_{\vee}^{\gamma}$
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}K$ \’e tale . ( $|\nu_{n.i}$’ If $n\sigma$) $\mathrm{W}\mathrm{i}$ tt $\mathrm{v}\mathrm{e}\mathrm{c}$ to r
grouP scheme) ;
(2) $\mathrm{H}_{\mathrm{e}\mathrm{t}}^{\overline{1}}(f\zeta, W_{n.K})=\cap\vee$
1.2. $p^{n}$ , Kumme r A $\mathrm{r}\mathrm{t}\mathrm{i}\mathrm{n}-$
Schre $\mathrm{i}e\mathrm{r}-\backslash \mathrm{V}\mathrm{i}\mathrm{t}\mathrm{t}$ $-$ , Kumoer
Ar $\mathrm{t}\mathrm{i}$ n-Sch $\mathrm{r}\mathrm{e}\mathrm{i}\mathrm{e}\mathrm{r}-\mathrm{w}\mathrm{i}$ $\mathrm{t}\mathrm{t}$ grouP scheme
$Z$
(fi) $[\mu_{P^{n}}]$ . , $A=Z_{(\rho\rangle}[/J_{\rho^{r1}}]$ , $A$ $K=Q(\mu_{\rho^{n}})$
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,(1) $(\#_{n})\text{ }$ gener $\mathrm{i}\mathrm{c}$ $\mathrm{f}\mathrm{i}$ be $\mathrm{r}$
$\epsilon)$
$0arrow\mu_{p^{\eta}.\mathrm{K}}-$ $(G_{m.K_{J}^{\backslash }}|n-$ $(G_{m.K^{\backslash }},1^{n}-\mathrm{t}^{-}..1$
. , $C^{)}$ : ($.G_{m.z_{J}^{)^{n}}}arrow(.G_{m.Z})^{n}$
$(U_{\mathrm{O}}, U_{1}, \ldots, U_{n-1})$ $1arrow(.u\mathrm{g}, \mathrm{C}^{T_{\overline{\mathrm{O}}}}1U_{1}p, \ldots, \mathrm{L}l_{n-}^{-1p}1nU)$ :
$Z[U_{\mathrm{O}}, . . .., Cl_{n-1}, U_{\overline{\mathrm{o}}^{1}}, . . . , U_{n-1}^{-1}]arrow$. $Z[\mathrm{f},l\mathrm{O} , \ldots, \mathrm{L}_{n-1}^{i}, \mathrm{L}_{\overline{\mathrm{o}}^{1}}^{l}., . . . , U_{n-1}^{-1}]$
;
$(. \angle 9, )\text{ }$ $(\#_{n})\text{ }\mathrm{c}$ losed $\mathrm{f}\mathrm{i}\mathrm{b}\mathrm{e}\mathrm{r}$ Ar $\mathrm{t}\mathrm{i}$n-Schre $\mathrm{i}$ er-Wi $\mathrm{t}\mathrm{t}$
$F-1$
$0arrow Z_{\text{ ^{}\prime}}p^{n}-1\mathrm{f}_{n.F}’,$ $arrow W_{n.F_{p}}arrow|_{\vee}^{\wedge}|$
;
( $3_{\text{ }^{}\}}$ (. $\mathrm{H}\mathrm{i}$ lber $\mathrm{t}90$ ) $B$ A-t , $\mathrm{H}_{\mathrm{e}\mathrm{t}^{(}\backslash n}^{1\prime}B,$$y’..$)$A=\mathrm{H}_{\mathrm{e}t}^{1}(B, \mathrm{L}_{n}^{\gamma}.)A=0$
$3_{\overline{\overline{\overline{\mathrm{n}}}}}1.3$ . $\Pi:(G_{m.z})^{n_{arrow,G}}|r.Z\text{ }$
$U$ \Rightarrow Un-l : $Z[U, U^{-}1]arrow Z[U_{\mathrm{O}^{1}}\ldots : U_{n-1}, U_{\overline{\mathrm{o}}^{1}}, \ldots, \iota_{n-1}^{1^{-1}}]$
, $–$ : $(G_{m.g})^{n}arrow G_{m.Z}$
$U|arrow U_{0}U_{1}p\ldots U_{n-1}^{p^{\hslash-\mathrm{r}}}$ : $Z[U, U^{-1}]arrow Z[U_{\mathrm{O}}, \ldots, U_{n-1}, U_{\overline{\mathrm{O}}^{1}} , . . . , U_{n-1}^{-1}]$
,
$\epsilon|$
$0arrow\mu_{p^{\hslash}.Z}-$ $(G_{m}.z)^{n}arrow$ $(G_{m.Z}\text{ })^{n}arrow \mathfrak{l}_{\nabla}\urcorner$
$0arrow\mu_{p^{n}.Z}||-$ $G_{m} \downarrow.\prod_{Z}$ $arrow p^{n}$ $G_{m.Z}\downarrow^{-}.\cdot$
$arrow 0$
.
1.4. $n=1$ Wate.rhouse. [11] $\mathrm{e}\mathrm{t}$ al. $[_{\ell e}^{\mathrm{Q}}]$
, Fur tw’\"a $\mathrm{n}\mathrm{g}\mathrm{l}\mathrm{e}\cdot \mathrm{r}$ .
, $p$ .
$A\mathrm{A}$ . $\kappa$ $s\mathrm{A}$ . $\neq 0$ $A\mathrm{A}$ -Ao=A
$\lambda\backslash$,
. $A$ smmm ${ }$ th $\mathrm{a}\mathrm{f}\mathrm{f}\mathrm{i}$ ne grouP scheme $e_{J}^{(\lambda\rangle}$
$P_{J^{\backslash }}^{\tau}‘\lambda)$ $=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}A[\mathcal{T}, 1./(.\lambda T+1)]$
(1) ( ) $T\mapsto\lambda T\otimes T+T\emptyset 1+1\otimes\tau$ ;
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$(’‘”)-$, ( ) $T|arrow \mathrm{O}$ ;
(3}, ( ) $T\vdash-\mathcal{T}\text{ }$ . $(.\lambda\tau+1)$
. , $\mathrm{g}T\mathrm{O}\mathfrak{U}\mathrm{p}$ scheme $\alpha^{\mathrm{t}1^{\lambda)}}$ : $P_{\#}^{()}\lambda=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}A$ [ $T,$ $1$ $\lambda T+11\text{ }$ ] $arrow$
$\mathrm{q}_{n.\lambda}=\backslash \mathrm{c}\mathrm{P}^{\mathrm{e}}\mathrm{C}\neg \mathrm{A}[U, U-1]$
$X\}arrow\lambda T,+1$ : $A[U, U^{-1}]arrow A$ [$T,$ $1$ ’ $(\lambda T+1^{\backslash },1$ ]
. , $\alpha^{(\lambda\dot{)}}\otimes 1u:\mathcal{G}^{(\lambda}\rangle_{\otimes I\{,\mathrm{q}_{*.\mathrm{f}\zeta}}Aarrow$ . , 4 $\mathrm{A}^{A}\mathrm{A}\mathrm{O}$
$\mathrm{G}_{\alpha}$ . .
( $\mathrm{H}\mathrm{i}$ lber $\mathrm{t}90_{\text{ }^{}\}}$ $A$ ,
$\mathrm{H}_{\mathrm{e}\mathrm{t}}^{1}(A, e^{(_{\backslash }}J)\lambda)=\mathrm{t}_{-}^{\wedge})$
, $\mathrm{t}’=e^{2ni\cdot\ovalbox{\tt\small REJECT} p}.$ , $\lambda=\zeta’-1$ , $A=Z[\zeta^{arrow}]$ , $\mathrm{A}’=\mathrm{Q}(\zeta^{-})$ . , $(_{\backslash }’\grave{\Lambda})$ $A$
(7) $\mathrm{p}\mathrm{r}$ imme $\mathrm{i}$ deal . ( ) $p-1=(\beta)$ , $A’,$ ( $\lambda 1\text{ }=\mathrm{F}_{p}$ . $q\mathit{5}:\mathrm{p}^{(_{\backslash }’}1J\lambda\rangle$ $arrow P_{\#}^{(}\lambda p$ )
$T| arrow\frac{(\lambda T+1_{\grave{J}^{\rho}}-1}{\lambda^{p}}$ : A $[T, 1/(\lambda^{p}T+1\backslash 1\text{ }]arrow A[T, 1_{J}/(\lambda T+1_{\text{ }}\backslash |]$
. , Ke $\mathrm{r}q^{r_{1}},=\mathrm{S}\mathrm{p}e\vee\backslash A[T, 1/(\lambda \mathcal{T}+1)]’/(\frac{(\lambda T+1.)\rho_{-}1}{\lambda^{p}})$
cons $\tan \mathrm{t}$ grouP scheme $Z_{\text{ ^{}\prime}}p$ . ,
$\mathrm{g}\mathrm{r}\mathrm{o}$up scheme
$0_{-}arrow Z/Parrow$ $\xi_{f}^{>}(.\lambda)$ $arrow^{1}\Psi P_{\oint}^{1_{\backslash }}.\lambda’)$ $arrow|_{\vee}^{\wedge})$
$\downarrow$ $\downarrow\alpha^{t\lambda}.)$ $\downarrow\alpha^{(\lambda’)}$
$0arrow\mu_{p.A}arrow G_{m,A}$ $rightarrow pG_{m,A}rightarrow\iota_{-}^{-})$
. ,
$[0. arrow \mathrm{Z}’,parrow \mathrm{P}^{\mathrm{t}_{\backslash }’\lambda},) arrow\varphi_{1}e^{1’\lambda)},‘ p arrow|^{\wedge},)]\langle@_{A}f\zeta$
$[0arrow\mu_{p.A}arrow G_{m.A}rightarrow\downarrow;pG_{m.A} arrow \mathrm{O}]\otimes_{A}K$
,
$[0arrow Z’,parrow P_{J}^{1_{\backslash }’\lambda})$
$arrow\Phi_{1}’e^{\mathrm{t}},:\lambda p)$
$arrow.\cdot\hat{\mathrm{f}_{\Leftrightarrow}}|]\otimes AF_{\beta}$
Ar $\mathrm{t}\mathrm{i}$n-Schre. $\mathrm{i}\mathrm{e}\cdot \mathrm{r}$





Kuime. r-Ar $\mathrm{t}\mathrm{i}$ n-Schre. $\mathrm{i}$ e.r Fur twa\"angl $\mathrm{e}\cdot \mathrm{r}$ .
$\mathrm{W}\mathrm{i}\mathrm{t}\mathrm{t}\mathrm{v}\mathrm{e}c$ to $\mathrm{r}$ $\mathrm{f}\mathrm{o}\mathrm{r}$ma 1 $\mathrm{i}\mathrm{s}m$ $(\#_{1}.)$ (#
. $\mathrm{W}\mathrm{i}\mathrm{t}\mathrm{t}\mathrm{v}\mathrm{e}\mathrm{c}$ to r , $(.\#_{n})$. . II
$\mathrm{I}\{\mathrm{u}\bm{\mathrm{o}}\mathrm{m}\mathrm{e}$ r-Ar $\mathrm{t}\mathrm{i}$n-Schre $\mathrm{i}$ er-Wi $\mathrm{t}\mathrm{t}$ .
2. $\mathrm{W}\mathrm{i}\mathrm{t}\mathrm{t}\mathrm{v}\mathrm{e}\mathrm{c}$ to $\mathrm{r}$
2.1. $r\geqq 0$
$\Phi_{r},$
$(T)=\Phi_{r}(\tau_{\mathrm{o}}, \tau_{1}, \ldots, T_{\gamma},)=\tau\S^{t}+p\tau_{1}p^{r}-1+\ldots+p^{r}T_{r}$, (Wi $\mathrm{t}\mathrm{t}$ .)
. ,
$S_{r}(.\cdot x, \mathrm{Y}.)=S_{r}(_{J}\mathrm{Y}\mathrm{O}’ \mathrm{x}_{1}’,$ $\ldots,$
$\chi_{r},$ $\}_{\mathrm{O}}’,$ $Y_{1},$ . $.\cdot$ . $,$ $\mathrm{Y}_{r}^{r}$ }$\mathrm{Z}$ ,
$P_{f}$ $(.X, Y)=P_{r}(\mathrm{x}_{\mathrm{o}},$ $\mathrm{x}_{1}^{r},$ . . . : $ro$$J\mathrm{x}$ . $,$ $Y,$ $Y_{1},$ . . $:,$ $Y_{r}$ }$\text{ }$
$\Phi_{r}$, $(.\cdot.\mathrm{S}_{0}, S_{1}, . . . , S_{r}^{\cdot})$
.
$=\Phi,’$ . $(\mathrm{x}_{\mathrm{O}’ 1}^{r}\mathrm{x},.\cdots, \mathrm{x}_{r}^{r})+\Phi_{r}\text{ }(..Y_{\mathrm{o}:}..Y_{1},$ . . . , $\mathrm{Y}_{r}’$ }, ,
$\Phi_{f}(.P_{\mathrm{O}},$ $P_{1}$ , . . . , $P_{r}\backslash ,|=\Phi_{r}(\mathrm{x}_{\mathrm{O}}^{r},$ $\mathrm{x}_{1}$ , :. . , $\lambda_{r^{1}r}^{\prime\backslash },\Phi=(Y_{\mathrm{O}},\acute{1}_{\iota}’,$ .-. . , $\mathrm{Y}_{r}^{i}\backslash \vee$. ,
. ,
$S_{\mathrm{r}}$. $(X, Y),$ $P_{r}(\mathrm{X},$ $Y^{\backslash },1\in z[_{J\mathrm{Y}_{\mathrm{O}}}, \mathrm{x}_{1}’, \ldots, \mathrm{X}_{r}, Y_{\mathrm{O}}, Y_{1}, \ldots, Y_{r}]$
,
$S_{0}(\lambda_{0}’, Y_{\mathrm{o}})\equiv\lambda_{\mathit{0}}^{r}+Y_{0}$ , $S_{1}(\mathrm{x}_{01},$$\lambda r,$ $Y_{\mathrm{o}1^{\backslash }},$$Y\mathrm{I}\text{ }\Leftrightarrow-\mathrm{X}_{1}+Y_{1^{+\frac{\swarrow \mathrm{Y}_{\mathrm{o}}p+\mathrm{Y}\sim p_{-(\mathrm{x}+}\mathrm{O}\mathrm{O}Y_{\mathrm{O}})p}{p}}}$
$P_{\mathrm{o}\mathrm{o}}(\mathrm{x}, Y_{\mathrm{o}})=\mathrm{X}_{\mathrm{O}}Y_{\mathrm{O}}$ , $P_{1}(\mathrm{x}_{\mathrm{O}}, \mathrm{x}_{1’ 01}Y, Y),$ $=\mathrm{X}@Y_{1^{+}}J\mathrm{Y}_{1}Y_{0}p_{+}P\prime \mathrm{Y}_{1}Y_{1}$
$W_{n.z^{=\mathrm{S}}}\mathrm{P}^{\mathrm{e}}\mathrm{c}z$ [T , $\tau$ , . . . , $T_{n-1}$ ] $\mathrm{t}_{}^{}$
: $(\tau_{\mathrm{o}}, \tau_{1}, \ldots, T_{n-1})$ $\vdash$ $(.S_{\mathrm{O}}(X, \mathrm{Y}),$ $S_{1} (.\mathrm{X}_{=}\mathrm{Y}),$ $\ldots,$ $S_{n-1}(X, Y))$ ,
: . $(.T_{0}, T_{1}, \ldots, T_{n-1})$ $\vdash>(P_{\mathrm{O}}(.X, Y),$ $P_{1}(\mathrm{X}, \mathrm{Y}^{\backslash },|, . . . , P_{n-1}(.X, \mathrm{Y}))$
.
.
$( T_{\mathrm{O}1}, T, \ldots, T_{n-1})$ $\vdash(|_{\vee}^{\wedge}),$ $\mathrm{t}_{\vee}^{\wedge}),$ $\ldots,$
$\mathrm{t}_{\vee}^{\wedge}))$
69
,$(T_{0=}, T_{1}. . . , T_{n-1})$ $\vdash(1, \mathrm{t}_{\vee}^{\wedge})$ , . . . , $\mathrm{t}\lrcorner$ )$\wedge$
.
,
$(\tau_{\mathrm{O}}, \tau_{1}, \ldots, T_{n-1}.)$ $|arrow$. (. $T_{0},$ $T_{1},$ $\ldots,$ $T_{n-1}1,$ :
$Z[T_{\mathrm{O}}, \ldots, T_{n-1}]arrow Z[T_{\mathrm{O}}, \ldots, \tau_{n-1}, \tau_{n}]$
$R:$ }$l_{n+1.Z}’arrow W_{n.Z}$ ,
$(T_{01}, \mathcal{T}, \ldots, T_{n})$ $\vdash$ $(.|_{\vee}^{\wedge}|, \mathcal{T}_{\mathrm{O}}, \ldots, T_{n-1})$ :





( $1_{\text{ }^{}\backslash }|$ Ex $\mathrm{t}_{z\backslash }^{1_{(}.r}\mathrm{n}m-1.Z’ Wn.Z$ ) $[E_{m.n}]\mathrm{t}r=[E_{m-1.n}]$ ;
(2), $\mathrm{E}\mathrm{x}\mathrm{t}1(zW.zm’-1.z^{)}|\gamma_{n}$ $R[E_{\hslash \mathfrak{l}.\eta}]=[E_{m.n-1}]$
$\dagger V_{Z}=1\underline{.}.\mathrm{i}\mathrm{m}W_{\text{ }.z}$ , $W_{Z}$ $\dagger\hat{\nu}_{z}^{7}$
$\grave{W}’(A_{\text{ }^{}\backslash }1=<(\mathrm{r}(\mathrm{C}l_{r})_{r\geq^{o}}$ ; $\mathfrak{a}_{r}$ . $r$ $a_{r}=0’$}
. , }$\ovalbox{\tt\small REJECT}_{Z}$
,
$W_{z}$ $\mathrm{i}$ deal.
2.2. $(T_{\mathrm{O}’ 1}\mathcal{T}, \ldots, T_{n-1})$ $\mathrm{I}arrow(..$ T\S , $T^{p}\iota$ , $\ldots$ , $T_{n}^{p}-1^{1}\backslash$, :
$F_{p}[T_{\mathrm{O}’ 1}T, \ldots, T_{n-1}]arrow F_{p}[T_{\mathrm{O}}, T_{1}, \ldots, T_{n-1}]$
$F:\dagger\gamma_{n}^{7}.F_{\mathrm{A}}arrow W_{n.F_{l}}$. . ,
(1) $FR=RF$ ;
(2) $F\mathrm{t}^{\gamma}=\mathrm{V}F$
$J\mathrm{A}$ Fp- . , $\mathrm{E}\mathrm{n}\mathrm{d}_{A-\mathrm{g}\mathrm{r}A}G_{\mathrm{t}}.=lA[F]$ . $\mathrm{E}l\mathrm{x}\mathrm{t}_{A\backslash }^{1_{\{’}}.WG_{a}.A$)$n.\mathrm{A}’|\mathrm{h}\mathrm{p}\mathrm{u}\mathrm{s}\mathrm{h}-$
out $A\mathrm{A}$ [ - .
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2.2.1. $A$ Fp- . ,
(1) Ex $\mathrm{t}_{A}^{1}$ $(.\mathrm{K}’.G.)n4’ aA$ $[E_{n.1}]$ $A$ [F]- ;
(21: $\mathrm{t}^{\gamma*}:$ $\mathrm{E}\mathrm{x}\mathrm{t}_{x.nAA}^{1}(\dagger \mathrm{t}’.’ G_{\mathrm{t}}.12\text{ }arrow, \mathrm{E}\mathrm{x}\mathrm{t}_{A}^{1}(.\iota|_{n1A}^{r}-.’ G_{a}.A)$ $A$ [F]- .
2.3 $E_{p}(. \mathrm{C}l_{\grave{J}}=\exp(.\sum_{r\infty}^{u}\sim\frac{\overline{\mathrm{t}},lp’}{p^{r}}\text{ }\backslash |$ ( $\mathrm{A}\mathrm{r}\mathrm{t}\mathrm{i}$n-Hasse cxponen $\mathrm{t}\mathrm{i}\mathrm{a}1\rangle$
. ,
$E_{p}(.U)c$. $Z_{(\beta)}$ [[ []]
$U=(.U_{r})_{r\geq^{\mathrm{o}}},$ $\mathrm{X}=$ (X, .),
$E_{p}(X, T)= \exp(_{r-\mathrm{O}}\angle d\frac{\Phi_{r}(\mathrm{X}^{\backslash }1\Phi(\dagger^{\backslash }\mathcal{T})}{p^{f}}\nabla\#,)$
. ,
$E_{p}(\ldots X, T)E_{p}(\mathrm{Y}, \mathcal{T})=E_{p}(.S(\mathrm{X}, \mathrm{Y}),$ $T.)$ ,
$E_{p}(X, T)Ep(X, U)=E_{p}(X, S(.T, U))$
,





$A$ Fp- . a $c\vee \mathrm{I}^{\wedge}|’(A)\text{ }$ , $E_{p}$ $(.a;T_{\mathrm{O}}, \ldots, \tau_{n-\iota})\epsilon \mathrm{z}\mathrm{A}[T_{\mathrm{O}}, . . .:, T_{n-1}]$ .
, $a\in \mathrm{P}^{n}\ovalbox{\tt\small REJECT}\backslash (_{A}\mathrm{A})$ , $U|arrow,$ $E_{p}(.a;\mathcal{T}0 , \ldots, T_{rl-1})$ $W_{n.A}$ $G_{m.A}$
. $U\{arrow E_{p}(a;T_{\mathrm{O}}, \ldots T_{n-\iota})$ $F^{\eta}\hat{\dot{W}}!’\backslash A$ ) $arrow \mathrm{H}\mathrm{o}\mathrm{m}_{A\mathrm{r}}-\mathrm{g}\mathrm{t}_{\backslash }WrG\sim,A\iota.A1\prime J1.$)
.
3. Kummer-Ar $\mathrm{t}\mathrm{i}$ n-Schre $\mathrm{i}$ er-W $\mathrm{i}\mathrm{t}\mathrm{t}$
3. 1. $A$ , $\mathrm{A}’$ $A$ . $\lambda\neq 0$.
$r\mathrm{A}$ , $A_{\mathrm{O}}=A_{\text{ ^{}\prime}}(\lambda\}$,
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. $F=(^{p_{r\backslash }}(’\tau))_{\mathrm{c}1<\mathrm{r}\leq n}-1$ :
$F_{r}$. $($. $T)=F_{r}(T_{\mathit{0}1}, \mathcal{T}, .\cdot. . , T_{r-1}.)\in$ A $[T_{\mathrm{O}}, T_{1}, . . , , T_{r-1}]$
$\alpha_{\mathrm{O}}^{p_{(.T)}}=\alpha_{r}^{p}(\mathcal{T}0)=$ T, $+1$ ,
$\alpha_{r’}^{p}(.\mathcal{T})=\alpha_{r}^{p}(T_{\mathrm{O}},$
$\ldots,$
$T_{r\text{ }}\backslash |=\lambda T_{\gamma}.+F_{r}(T_{\mathrm{o}},$ $\ldots,$
$T,-1^{\mathrm{I}}\backslash .$ $(r\geqq 1^{\backslash },|$
. ,
$\beta_{r}^{p}(U)=\beta_{r}^{P}(U_{\mathrm{o}}$ , . . . , $\mathrm{r}_{\vee}l_{r}$ }$’\in K[U_{\mathrm{O}}, \ldots, U,-1]$ .
$\Lambda_{t}^{p}$. $(.X, Y)=\Lambda_{r}^{P}(_{J}\mathrm{Y}_{\mathrm{O}},$ $\ldots$ , $\lambda_{r}’,$ $Y\mathrm{O}$ , $\ldots$ , $\}’\}r’\in K[\mathrm{X}_{\mathrm{O}}, \ldots, \mathrm{X}_{r}, Y_{\mathrm{O}}, \ldots, Y_{r}]$
$\beta_{\mathrm{f}}^{F}$. $( \mathrm{c}|_{0})\text{ }=\frac{1}{\prime\backslash }(U_{\mathrm{O}^{-}}1)$ ,




$\Delta_{r}^{p}$. $(.\mathrm{x}_{\mathrm{o}}’.\ldots., J\mathrm{Y}_{r}, Y_{\mathrm{O}}, \ldots, Y_{r})=\lambda\lambda_{r}’Y_{\gamma}.+\mathrm{x}_{r}’+Y_{r}$.
$+ \frac{1}{\wedge}[F_{r^{(}}^{\cdot}\mathrm{x})F_{T}(\mathrm{Y}1-^{p_{r}}. (\Lambda_{\mathrm{o}}^{\pi} (X, Y_{j}^{\backslash }\mathrm{I}, \ldots, \mathit{1}\uparrow_{r^{\backslash }}^{F}-\iota(X, Y))]$
$(\Gamma\geqq 1)$
. ,
(1) $a_{r}^{p}(\beta^{p}0^{(U)},$ $,$ $\beta_{1}^{p}$ $($. $U),$ $\ldots,$ $l^{d}ro^{p}(U^{\backslash },1)y=U_{r}$ ;
(2) $\beta_{\mathrm{r}}^{\rho}(\alpha_{\mathrm{o}}^{p}(\tau), \alpha_{1}^{p}(.T),$ $\ldots,$ $\alpha_{r}^{p}(\tau))=T_{r}.$ ;








, $r$ $F_{r}(.\mathrm{O})=F,$ ( $0,$ $\ldots$ : $0_{J}^{)}=1$ ,
( $5_{\text{ }^{}\}}$ $\alpha_{f}^{p}(..0)=\alpha_{r}^{p}(0, \ldots, 0)=1$ ;
(6) $\beta^{p},$ (1) $=\beta_{r}^{p}(1, \ldots, 1)=1$ ;
( $7\backslash ,|$ $\text{ }1^{p}\mathrm{r}$ $(.\mathrm{O}, 0)=\Lambda_{r}^{p}(0,$ $\ldots,$ $0,0,$ $\ldots,$ $\mathrm{O}_{\text{ }}$} $=0$ ;
(8) $\Lambda_{r}^{p}(.\beta_{0}^{p}(_{J}\mathrm{Y}_{\mathrm{o}})$ , . . . , $\beta_{r}^{p}(\mathrm{X}_{\mathit{0}}$ , . . . , $\lambda_{r}’$ }, $.\beta_{0}^{p}$ $($. $\mathrm{x}_{\overline{\mathrm{o}}^{1}}),$ . . . , $\rho_{r}^{p}d(\mathrm{X}_{\overline{\mathrm{o}}^{1}}.$. . . . . $J\mathrm{Y}_{\gamma^{\backslash }}^{-1_{)}},$ $)=\mathrm{O}$ ;
(9}. $\Lambda_{\mathrm{r}}^{p}(0, \ldots, 0, \lambda’, (_{\vee}\wedge), \ldots, 0, Y)=\Lambda_{\mathrm{o}^{(1}}^{p}\mathrm{X},$$Y^{\backslash }\text{ }=\lambda_{J}\eta_{+\mathrm{x}+Y}’$
.
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$.arrow \mathit{3}.1.1$ . $r’\backslash \leq 0$
(0) $F_{r}$ (.O) $=F_{r}(0,$ $\ldots,$ $0$ }, $=1$ :
(I) $F_{r}$ $($. $X)F_{r}(Y\}, \equiv F_{7}. (\Lambda_{0(}^{p}\mathrm{X}, \mathrm{Y}), , . . . , \swarrow\iota_{7^{\backslash }}^{p}-1(.\mathrm{X}, Y))$ mod.
. ,
$(\mathcal{T}_{\mathrm{O}1}, T\ldots, T_{n-1})$ $\mapsto(.\Lambda_{0}^{P}(\tau\otimes 1,1\otimes T\},,$
$\Lambda_{1}^{p}$ $(.T\otimes 1,1\otimes T),$ $.\cdot.$ . . $,$ $\Lambda_{n-1}^{p}.(\tau\otimes 1.’ 1\otimes\tau)\}$,
$\nu f_{n}^{P}=\mathrm{s}_{\mathrm{P}}\mathrm{e}\mathrm{C}A[\tau_{\mathrm{O}}, \tau 1’. \cdot. . , \mathcal{T}_{n-1’ 0^{(.)}1}\alpha^{p-1}T, \alpha P(T_{\text{ }})^{-1}, \ldots, \alpha_{n-1(}^{P\cdot-}T)1]$
.
$(\tau_{\mathrm{O}}, \tau_{1}\ldots, T_{n-1})$ $|arrow.$.( ), $|^{\wedge}.|,$ $.\cdot\cdot\cdot$ , )
.
3. 2. $uf_{n}^{P}$ $\mathrm{a}\mathrm{f}\mathrm{f}\mathrm{i}$ ne $A_{A}^{n}\text{ }$ open. subscheme , $A$ smoo th.





$a^{p}$ : $ut^{P}narrow(’G_{\hslash t.\mathrm{A}}..)^{n}$
$(U_{\mathrm{O}}, U_{1}, \ldots, U_{n-1})$ $\mathrm{I}arrow(.\alpha_{0}^{p}(\mathcal{T})\text{ }’ a_{1}^{p_{(.\mathcal{T})}}.\ldots., \alpha_{n-}^{p}1(T)^{)}\text{ }$ :
$A[\mathcal{T}_{0}, T_{1=}\ldots, T_{n-1}, \alpha_{\mathrm{O}}(pT)-1, \alpha_{1}^{P} (.\mathcal{T})^{-1}, \tau\cdot\cdot, \alpha_{n-1}^{p}(\mathcal{T})^{-}1]\text{ }$ $arrow$,
$A[U_{\mathrm{O}}, \ldots, \text{ }\mathit{1}_{\iota-1},, U_{\overline{\mathrm{O}}}1. . . . .U_{n-1}^{-1}]$
, $\beta^{p}$ : $(G_{vK},.)^{n}arrow uf_{n.K}^{p}$
$(T_{\mathrm{O}1}, T , . . . , T_{n-1})$ $\mathrm{I}arrow.\cdot(.\rho_{0}^{p}d(U)\text{ }’\beta_{1}^{p} (.U), . .:." \beta_{n-1}^{p}’(U),)’$ :
$I\zeta[U_{\mathrm{O}}, \ldots, U_{n-1}, U_{\overline{\mathrm{O}}^{1}} , . . . , U_{n1}^{-1}-]$ $arrow$
$K[T_{01},$$\mathcal{T}$ , . . . , $T_{n-1},$ $\alpha_{\mathrm{O}}^{p-}(\tau\}1P(.\cdot T\text{ }’\alpha_{1})^{-}1,$ $\ldots,$ $\alpha_{n-1(\tau\}]}^{p1}\prime \text{ }-$
. , $|^{\lrcorner}\rho P=4^{rarrow}\mathrm{A}\gamma$
$(^{\prime {}_{f\nu}P}\mathrm{t}-1$ . , $\mathrm{t}^{d}\rho^{p}$
(To’ $T1$ , $\ldots T_{n-_{L}^{\circ}}$ ) $\mathrm{I}arrow \mathrm{t}_{\backslash }’T_{\mathrm{c}}|’ T1$ , $\ldots\tau_{n-\mathrm{z}}\dot{)}$ :
$A$ [ $T_{0’ 1}T,$ $\ldots T_{n-2}$ , \alpha $(T_{\text{ }^{}\}^{-}}1.\alpha 1\mathrm{P}(T).-1,$ $\ldots,$ $\alpha_{n-2}^{\mathrm{p}}.(T)^{-1}$]$\text{ }$ $arrow$
$A$
.
$[T_{\mathrm{O}1}, T, . . \cdot. , T_{n-1}, \alpha_{\mathrm{o}}^{p} (T_{\text{ }^{})^{-1p_{(}}}, \alpha_{1}.\cdot\tau)^{-1}.\cdot:..\cdot, \alpha_{n1}^{P1}’-(T)^{-},]$
$R:?ff_{n}^{p}arrow u$’ . , $R$ , Ke $\mathrm{r}R$
$(\lambda\dot{)}$
. $A$ grouP scheme
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$0arrow P^{\mathrm{t}’\lambda},.)$ –.
$\cdot$ $W_{l}^{F},arrow R\nu f_{11^{-}}^{F}1arrow$
, $A_{\mathrm{O}}$ grouP scheme
$(E_{n-1.1}^{F})$ $\mathrm{t}_{-}\urcorner-G_{a.A_{0}}arrow\nu J^{F}n.A_{\mathrm{o}}\underline{R}w_{1-1.A_{\mathrm{O}}}^{F},arrow$
. . $\dagger\int$’ $G_{a.A_{\mathrm{O}}}$ succ. $\mathrm{e}_{\vee}\overline{\backslash }\mathrm{s}\mathrm{i}$ ve $\mathrm{e}\mathrm{x}\mathrm{t}\mathrm{e}\mathrm{n}\overline{\searrow\backslash }\mathrm{i}$ on. $(B_{n-1.1}^{p}\urcorner)$
$’\angle_{d^{-}}’ \mathrm{c}\mathrm{o}\mathrm{C}\mathrm{V}\mathrm{c}1\nu \mathrm{e}$
$\frac{1}{\lambda}$ [$F,,-\iota(\mathrm{X})F1(n-\mathrm{Y}1,$ $-F_{n-1\backslash }(\Lambda_{0}\tau(\mathrm{X},$ $\mathrm{Y}\backslash |\text{ }’\cdots,$ $\Lambda_{n-}^{F}$ $(X,$ $\mathrm{Y}))$ ] $\epsilon z_{\mathrm{o}(y\mathit{1},,\mathrm{I}}^{zF}2-2.A_{\mathrm{o}}C_{\grave{\mathrm{J}}}q.A_{\text{ ^{ }}}\backslash$
.
3. 3. , $A$ $p$ , $\lambda|p$ .
$r$ $F_{r}(\mathrm{O}, \ldots, 0, T.)\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$ $\underline{\wedge C’}p-1$ . , $\lambda \mathrm{I}c^{p}.$,
$c_{r}$. $\in A$
$F_{\mathrm{f}}$ . $(\mathrm{t}\mathrm{J}\sim , . . . , |_{\vee}^{\wedge}),$ $T) \overline{\approx}‘\sum_{-\mathrm{O}}^{\rho- 1}\frac{(C\tau_{\text{ }^{}\backslash \zeta}1}{i!},$ mod. $\lambda$
.
3. 3. 1. $r$
$F_{r}$. $( \}\lrcorner\wedge , . . . , \mathrm{t}_{-}^{-}\mathfrak{l}, \tau)\equiv\sum_{t-0}^{\succ 1}.\frac{(c_{t}\tau_{\text{ }^{}\backslash }1\epsilon}{i!}$ lllod. A
, $\frac{\mathrm{c}_{r}^{\rho}}{\lambda}$ $A_{\mathrm{O}}$ . , $ul_{r.A_{\mathrm{O}}}^{F}$ $W_{r}$ .A .
$r$
. .
$0arrow G_{a.A_{\mathrm{O}}}arrow \mathrm{y}’-1u\mathit{1}_{\gamma.A_{\mathrm{o}}}^{F}arrow Ru\prime_{Y1A}^{F}-.0arrow 0$
$0arrow G_{\alpha.A_{\mathrm{O}}}arrow l^{a}r1V^{T-}\mathfrak{j}\gamma_{t.A}\downarrow.\dot{J}\iota\vee 0’\underline{R}\mathrm{W}_{r-1A_{\mathrm{o}}}’\downarrow\acute{\check{h}}.r-\iotaarrow 0$
$a_{\gamma}$, $A$ ,
. $[E_{r.1}^{p}]$
$\mathrm{O}arrow G_{\alpha}$ . $\text{ }arrow u\prime_{r}^{p}+1.A_{0}arrow uJ_{r\cdot.A_{\mathrm{o}}}^{p}arrow \mathfrak{l}_{\vee}^{\wedge}$ )




. , [ $E$ t. 1] $=[E_{r.1}]\mathrm{v}^{r}-1$ , $(V^{f-}1)^{*}:$ Ex $\mathrm{t}_{\mathrm{A}_{\mathrm{o}}}^{1}(W.. ’ G.)rA_{\mathrm{o}}aA\mathrm{O}arrow$
$\mathrm{E}\mathrm{x}\mathrm{t}_{A}^{1}$ $(.G_{a.A_{00}}, G_{a.4})$ ,
$[E_{t^{\backslash }.\iota}^{F}]=a^{-1},\cdot+1[E_{r.1}]\dot{\tilde{h}}_{r}$
,
$0-,\cdot.G_{a.A_{\mathrm{O}}}arrow \mathrm{V}^{rr}u\mathit{1}_{t+}^{F}.1.A_{\circ}\underline{R}$. $\iota\nu_{r.A_{0}}^{F}arrow 0$
$\downarrow a_{r+\mathrm{v}^{\mathrm{t}_{r}}}$. $\downarrow.\dot{\tilde{h}}_{r+1}R$ $\downarrow\acute{\check{h}}_{\mathrm{r}}$
$0arrow G_{a.A_{0}}arrow W_{r+1}^{\tau}.A_{\circ}arrow \mathrm{W}_{r.A}^{7}0arrow 0$
.
, $\tilde{h}_{\hslash|\iota \mathrm{A}}$; $W^{F}.arrow 0\sim$ W,,.
$T_{\mathrm{O}}|-.\cdot,$ $h\mathrm{o}(T^{\backslash }\text{ }|=T_{\mathrm{O}}$ ,
$T_{j}|arrow \mathit{1}\mathfrak{r}_{r}(\tau)=a_{r}$ $(.T_{\mathrm{O}}, \ldots, T_{f-},1)\tau b.\tau_{o}r^{+}r^{(}.$ , . . . , $T_{r-1}.$) ,
$a_{r}$. $(\mathrm{O})\equiv a,$ Pod. $\lambda$ , $b_{r}$. $(.\mathrm{O})\equiv \mathrm{t}_{-}^{\wedge})\mathrm{m}\mathrm{o}\mathrm{d}$ . $)_{\iota}$ $(_{:}j\geqq 1)$
.
3. 4. $\cdot\zeta_{k}=\mathrm{e}^{2\pi t/p^{\dot{\mathrm{g}}}}$ . $\tilde{\dot{A}}=Z_{(p)}[\zeta_{\mathrm{g}}^{-} ; k\succ]$ . $\text{\‘{A}}_{k}=.\zeta_{\mathrm{g}}-1$
. , $\grave{\Lambda}=\lambda_{1}=\zeta_{1}-1$ . $v$ $v(p)=1$ $p$
. $v(. \cdot\lambda_{k^{\backslash }}\mathfrak{l}\text{ }=\frac{1}{(p-\iota_{\text{ }^{}\backslash }1p^{k1}-}$
$A$ $Z[\zeta_{1}]$
$\dot{\check{A}}$ . $K$ $A$ , $A_{\mathrm{C}^{1}}=A,/(\lambda)$ .
$\prime i=\sum_{t\sim \mathrm{O}}"\prime i_{\mathrm{g}}pk\in_{-}Z_{p}$
$\zeta_{\mathrm{f}^{\backslash }}^{i}+\iota=\zeta_{r}^{i_{\mathrm{o}}i_{\mathrm{l}}}+1+p+L\phi^{\mathrm{a}}+\cdots+ip’r$
. $F=\mathrm{t}_{\backslash }^{J}Fr(T\dot{)}\dot{)}_{\mathrm{o}1}<r\leq n-$ :
$F_{f}$. $(_{\backslash }T)=F_{r}(T_{\mathrm{o}1}, T, \ldots pT_{r-1}.)\in A[T_{0}, \tau_{1}, \ldots, T_{r-1}]$
$\mathrm{C}\mathit{0}_{I^{\backslash }}^{p}(..i\cdot)=\beta_{r}^{p}(\zeta_{\iota}\epsilon,$ . $..\cdot$ . $,$ $\zeta_{T\text{ }^{}i_{\}}}$
. ,
(1) $co_{r}^{R}$. $(. \mathrm{i}\cdot)=\dot{\mathrm{u}}fl_{r}(j_{\text{ }^{}\backslash }\mathrm{I}$ $\Leftrightarrow i\equiv j\mathrm{m}\mathrm{o}\mathrm{d}$ . $p^{r\cdot+1}$ ;
(2) $\alpha_{r}^{p}(..\omega_{0(}^{F}i)\text{ }’ co_{1}^{p}$ $(. i\cdot),$ . $.\cdot\cdot,$ $\mathfrak{a}F_{r}(i)),$ $=\mathrm{t}_{Y\star\iota}^{-\dot{\iota}}.$ ;
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( $3_{\text{ }^{}\backslash }|$ $\text{ }\uparrow pr$. $(.ff_{\mathrm{O}}(\prime i)\text{ }’. \ldots, \mathrm{t}\iota_{l}\gamma. (\dot{\mathrm{t}}.), \mathrm{u}’F_{\mathrm{o}}(i_{\vee}), . .’\cdot, \mathfrak{c}\mathit{0}_{r}^{F}(i))=\mathit{0}\mathcal{F}_{r}(\prime i+j_{\text{ }^{}\backslash }|$ :
. , $r$. $F_{r}$ ( $\mathrm{O}_{J}^{\}}=F_{r}$ ( }, . $-.\cdot\cdot:,$ $|_{\vee}^{\wedge}$) $.$) $=1$ ,
$(4_{\text{ }^{}\}} C\mathit{0}_{r}^{p}1^{1_{\sim}))}.\wedge=\mathfrak{l}_{\vee}^{\wedge})$ ;
(5) $co_{r}^{\rho}(.p’.)=1$ , $\mathrm{t}U_{r}^{P}$ $(.p^{m}.),$ $=0$ (rn $\backslash ,$ $r$ )
.
3. 4. 1. $r\geq 0$ $r\leq\backslash 0$
(0) $F_{r}(\mathrm{O})=F_{r}(0,$ $\ldots,$ $01,=1$ ;
(I) $F_{\gamma}$. $(\mathrm{X})F_{r}$ (. $Y$ }, $\equiv F_{\Gamma}(‘ \text{ }\iota^{p}\mathrm{O}(\mathrm{X}, Y_{J}^{\}}, \ldots, \Lambda_{r^{\backslash }1}^{p}- (.X, Y))$ $\mathrm{m}\mathrm{o}\mathrm{d}$ . $J_{\iota}$
(II) $F_{\mathrm{r}}(\mathrm{u}’F\mathrm{O}(1_{\text{ }}),$ $C\mathit{0}_{1(1)}^{\rho},$ $\ldots,\acute{\mathrm{u}}F_{r}(1_{\text{ }})^{\backslash }\mathrm{I}\equiv\zeta_{\Gamma+}^{\vee}1\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$
. , $i|arrow..(.\omega_{0}^{p}(i. ), \omega_{1}^{p_{(\dot{\mathrm{z}})}}\cdot, \ldots, \omega_{\Psi t-1}^{p}(\cdot i))$ $oJ$ :
$Z_{\text{ ^{}\prime}}p^{n}arrow$. [$\iota_{n}\prime P$ . , $r\geqq$
$(1\mathrm{I}1^{\backslash }.| F_{r} (.\hat{\llcorner})\ldots . , |_{\vee}^{\wedge}),$ $T.)\mathrm{m}\mathrm{o}\mathrm{d}$ . $J_{\iota}$ $\underline{\dot{arrow}.}P^{-1}$’
, $?lf_{\mathrm{r}}^{p}$ .A $W_{r}$ .A .
, $\lambda|c_{r}^{p}$ $c_{t},$ $\in A$
$F_{r}( \mathrm{t}_{\vee}^{\wedge}|, . ..\cdot, 0, T)\overline{\approx}^{\nabla\frac{(c_{r}T\grave{J}^{i}}{i!}},\bigwedge_{- \mathrm{O}}^{\succ 1}.$ Illod. $\lambda$
. ,




, $\frac{c_{r}^{*\beta}}{\lambda}$ A .
, $\tilde{h}_{n^{\mathrm{S}uf}ll}F.\mathrm{A}$ $arrow\gamma\gamma_{n}\sim,$ .A 3.3. 1 . $\sigma t_{j}$
,
$T_{\mathrm{O}}\vdash h_{0}(T)=T_{\mathrm{O}}$ ,
$T_{j}\vdash h,$ $(T)=a_{r}$ . $(.T_{\mathrm{O}}, \ldots, T_{r-\iota})\tau_{r}+b$ .$(r\tau_{0}$ , . . . : $T_{r-1}.)$ ,
$a_{r}$. $(.\mathrm{O})\equiv a_{r}$ $\bm{\mathrm{o}}\mathrm{o}\mathrm{d}$ . $\lambda$ , $b_{r}$. (. O) $\equiv \mathrm{t}_{\vee}^{\wedge}.)$ $\mathrm{m}\mathrm{o}\mathrm{d}$ . ,
$\hslash_{j}(..\omega^{r_{(}\backslash }1),,|\equiv 0\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$ $(j\geqq 1)$,
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.,
$h_{1}(\omega^{p}(1)^{\backslash }\text{ }’|\equiv\ldots\equiv h_{r-2}(.aF(1^{\backslash \backslash }\text{ }||\equiv 0\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$
, $W_{r}(A_{\mathrm{O}}.)$
$\check{\hslash}_{r}$ .(.\omega^{F}(1\}\}\prime\prime \text{ }=(1,0,$ . $*\cdot,$ $0,$ $\hslash_{r-1(()^{\backslash }|}\omega^{F}\iota_{J}\backslash |\text{ }$
, $\hslash_{\mathrm{I}^{\wedge}}(_{\backslash }\omega^{\mathrm{p}}\sim.’(1))$ $W_{r}(A_{\mathrm{o}})$ . $a_{r}$ $\dot{\hslash}_{t},$ (\omega^{p\backslash }’\backslash \backslash \text{ }\prime(\iota|\}^{-1}a_{r}$,
.
3, .5. $F=\mathfrak{l}_{\backslash }’F_{r}(T)\dot{\mathrm{J}}_{f\geq}0$ :
$F_{r}(T)=F$, $(. T_{\mathrm{O}}, \cdot. .\cdot\cdot, T,-1’)\in Z_{(_{\backslash }’p)}[\zeta_{r+1}][\mathcal{T}_{\mathrm{O}}, \ldots, T_{r-1}]$
,
(0) $F_{r},$ $(_{\backslash }.\cdot 0, . . . , 0)=1$ ;
(I) $F_{r}$, (X) $F_{r}(\mathrm{Y}),\equiv F_{f}(.\cdot 4_{\mathrm{O}}^{p}(\mathrm{X}, Y)$ , . . . $,$ $\swarrow\_{r-1}^{P}(.\mathrm{X}, \mathrm{Y}))$ $\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$ ;
(II $\grave{)}$ $F(\zeta o_{\mathrm{o}}^{\mathrm{P}}$ (. 1) , $of_{1}(1\}\text{ }’\ldots, co_{r}^{p}.(. 1))$ $\equiv\zeta_{r+1}\mathrm{m}\mathrm{o}\mathrm{d}.\lambda$ ;




$L_{p}$ (1+\epsilon $E_{p}(U\dot{)}$ , $r\geq 1$
$\eta_{r}=L(.\zeta_{r}\backslash )=L_{p}$ $($. $1+\lambda,1\text{ }\in Z_{p}[\zeta_{r}]$
. , , $Z_{p}[\zeta,]$ $(\eta_{r})=(.\lambda_{r})$ , , $E_{p}(\eta_{r})=\zeta_{r:}$ ,
(1) $\lambda_{t’+1}^{p}\equiv\lambda,$ $\mathrm{m}\mathrm{o}\mathrm{d}$ . $p$ ;
(2) $\eta_{r+1}^{p^{r}}\equiv)_{\iota_{1}}\mathrm{m}\mathrm{o}\mathrm{d}$ . $p$
$F_{1}(\mathcal{T}),$ $F_{2}$ ($.T\}\text{ }’\ldots,$ $F_{r-1}$ (. $T$ ) (0), (’. I), $\mathrm{t}_{\backslash }’\mathrm{I}\mathrm{I}$ ). (III) .
,
$T_{\mathrm{O}}|arrow$
. $h_{0}(T),$ $=\mathcal{T}_{\mathrm{O}}$ ,
$T_{J},$ $\mapsto h_{;}.(T)=a_{J^{(T}\mathrm{O}}.’\ldots,$ $T_{J-1})\tau_{;}.+b(j\tau 0’\cdots ? T_{j-1})$ $(..j\geqq.1)$ ,
$a_{j}(\mathrm{O})\equiv a_{l}.\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$ , $b_{j}(.\mathrm{O})\equiv \mathrm{t}_{\vee}^{\wedge}\}$ $\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$ ,
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$h_{f}(\omega^{r_{(,)}}1)\equiv 0\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$ $(1 \leq j\simeq P’.r-1)\text{ }$
: $ut_{fA_{\mathrm{o}}}^{F}..arrow W_{r}\sim$ .A .
$\tilde{F}_{r}$
$($. $T)=\text{ }r(\tau 0’ T1*\cdots, T,.,-1)=$
$f- \prod_{\mathrm{o}}^{r- 1}E(r_{tr+1j}^{p}Jh(pJ\tau))\epsilon_{-}Z_{p}[\zeta_{t}..+\iota][[\tau_{\mathrm{o}}, \tau_{1} , . . . , T_{r-1}]]$
,
$F_{r}$. $(T)=F_{r}(T0)T1$ , $\ldots,$ $T_{r-1})$ $\in Z_{(p)}.[\zeta_{t+1}.][T_{\mathrm{O}}, T_{1}, . .\cdot\cdot, T_{r-1}]$
$F_{r}$. $(.O)=1$ ;
$F_{r},$ $(T)\equiv\dot{\tilde{F}}_{r}(T_{\text{ }})$ $\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$
. , $F=(F_{1}(T), F_{Z}(T.),$ $\ldots,$ $b_{r}^{\neg}(\mathcal{T}.).)$ ( $1 \backslash .\mathrm{I}"(\mathrm{I}\mathrm{I}),$ , (III)
.
( $\mathrm{I}^{\}}$,
$\eta_{\tau+1}^{p^{r}}.\equiv \mathrm{t}_{\vee}^{\wedge}|\mathrm{m}\mathrm{o}\mathrm{d}$ . $)_{\backslash }$ , $U| arrow\prod_{\prime-0}^{\sim 1}E’\eta P^{\mathrm{t}_{\backslash }\tau)}F^{f}\mathrm{r}+1$ $\dagger \mathrm{r}_{f}$ .Ao\rightarrow G . .
, $U|arrow \mathrm{p}_{\gamma}$ . $( \tau)=\prod_{J-0}’-1E(\eta^{pJ}\mathit{7}^{\cdot}+1hPj(T\})\prime\prime$ $\nu J_{\tau.A_{\circ}}^{F}.arrow G_{m.A_{\mathrm{O}}}$ .
(II),
$h_{O}(T)=T_{\mathit{0}}$ ,
$h_{\mathrm{O}}$ (Or $(1)$ )$\text{ }’=\mathcal{L}U_{0}^{p}(1)=1$
,
$E_{p^{(\eta_{r+1}}\text{ }^{}\cdot}h_{\mathrm{O}}(\omega(\mathrm{P}1\backslash \backslash |\mathfrak{l}=\mathcal{B}_{p\text{ }}(.\eta_{r+1^{\backslash }}\mathrm{I}\equiv\zeta_{t’+}^{-}1$ mod. $)_{\iota}$
, $1\underline{arrow}j<’=^{\backslash }$’r-l ,
$h_{j}(.afl(1_{J\text{ }^{}\backslash }|\}\equiv 0\mathrm{m}\mathrm{o}\mathrm{d}$ . $\lambda$
,
$E_{\rho}$ $(.\eta_{r+1}^{pJ}h_{\mathrm{O}} (.\omega^{\mathrm{P}} (. 1), ) \equiv E_{p}(.\}_{\vee}^{\wedge}))=1$ $\mathrm{m}\mathrm{o}\mathrm{d}$ .
,
$\acute{\dot{F}}_{\gamma}$. $( \omega^{\pi}(1_{)_{\text{ }}}\backslash \backslash 1=\prod_{f\mathrm{o}}’E(p\eta_{r}^{F}+1h_{\vec{J}}(\omega^{r_{(}}1^{\backslash }-- 1J\text{ }|^{\backslash }|\equiv\zeta_{Y+}^{-}.1\mathrm{m}\mathrm{o}\mathrm{d}. )_{\iota}$
78













3. 6. $u \int_{n}=uJ_{n}^{p}$ , $U_{n}=W_{n^{\text{ ^{}\prime}}}(Z/P^{n})$ . , $G=\acute{(}G_{r}(T\dot{)}\dot{J}_{r\geq 0}$ :
$G_{r}(.\cdot T.)=G,$ $(T_{\mathrm{O}}, :. :, T_{r-1})’\in,$
.
$Z_{\mathrm{t}_{\backslash }^{l}p\rangle}[_{\vee^{\prime^{-}}}r+1][T_{\mathrm{O}}, . .\cdot. , T,-1]$
,
$\mathrm{L}_{n}^{1}.=\mathrm{s}\mathrm{p}\mathrm{e}\mathrm{C}A[\tau \mathrm{O}’\tau_{1}, *\cdot. , \tau \alpha^{\mathrm{G}.-1G\overline{1}}n-1 ,\mathrm{o}^{(),\alpha_{1}(|}T\tau^{\backslash -}\text{ }’. :. , \alpha_{n-1}^{G} (.T)^{-1}]$
,








$\lambda_{r}’$ , $Y_{\mathrm{O}},$ . $\cdots,$ $Y_{r}$ }
$\text{ }\in K[X_{\mathrm{O}}, ..\cdot. , \mathrm{X}_{r} , Y_{\mathrm{O}} , . , \mathrm{Y}_{r}’]$
$A_{\mathrm{O}}^{G}(\lambda_{0}’, Y_{0})=)_{\backslash }^{\beta}\mathrm{x}_{\mathrm{o}}\mathrm{Y}’0^{+\mathrm{x}+}0\mathrm{Y}_{\mathrm{o}}^{r}$ ,
$\mathit{1}1_{r}^{G}$ $(.\lambda_{0}’ , . . . , X_{r}, \mathrm{Y}^{r_{\mathrm{O}}}, \ldots, Y_{r})=)_{\iota}^{p}X_{r}.Y,+\mathrm{X}_{r}+Yr$
$+ \frac{1}{\wedge^{p}}[\bigcap_{r}d(\mathrm{x}_{\text{ }^{}\backslash }|\mathrm{c}_{r}. (\mathrm{Y})-\{’-\lrcorner’, (A_{\mathrm{o}}^{G} (.X, Y), . . . , \Lambda_{p-1}^{G}(\mathrm{X}, \mathrm{Y}^{\}},)\text{ }]$ $(r\geq 1_{\text{ }^{})}$
. $r\succ\hat{\llcorner}$)
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$G_{r}$. $(.X)(_{- 7^{*}}^{-}r(\mathrm{Y}\}\text{ }\equiv G_{r}(.\Delta_{O}^{p} (\mathrm{X}, Y^{\backslash },|, \ldots, \mathit{1}1_{r-1}^{p}(.X, \mathrm{Y})) m\mathrm{o}\mathrm{d}. )_{\iota}^{p}$
.
$u^{j}$ : $uf_{n}-,$ $\text{ _{}n}$
$(\tau_{\mathrm{O}}, \tau_{1}\ldots, T_{n-1})$ $|arrow(^{\mathrm{f}j\mathit{5}_{\mathrm{O}}}.(\tau),$
$,$
$q\mathrm{f}_{1}(.\cdot.T),$ . . $.\cdot,$ $q_{n-1} \int(T_{\text{ }^{}\}}.\}$,
. ,
$\lambda^{\rho}\Phi_{\mathrm{o}^{()}}.\tau_{\mathrm{O}}=(.J\iota\tau_{\mathrm{o}^{+}}1)^{\beta}$
, , $r\geqq 1$
$\lambda^{p}qJ_{r}(\tau_{\mathrm{I}}\backslash ,(+G_{t}.,q\mathit{5}_{0(T\}\text{ }}, q\mathrm{r}_{1} (.\mathcal{T}), \ldots, q\mathit{5}_{r-1(\tau\}}- \text{ })=\prec(\mathrm{r}_{\lambda Tr1}-+F_{r-1}(T_{\text{ ^{}1}}^{\backslash }\}^{-1}\{\lambda T_{r}+F_{r}$ (. $T_{\text{ }^{}\backslash }|$ }$’\delta$
.
, $\text{ }:\mathrm{t}farrow \mathrm{t}_{\backslash }’G_{m}.A.)^{n}$
$(U_{\mathrm{O})}U_{1}, \ldots, U_{n-1})$ $\vdash(.\alpha_{0}^{G}(T)\text{ }’\alpha_{1}^{G}(\tau), . , . , \alpha_{n-1}^{G} (. T), )\text{ }$ :
$A[\tau_{\mathrm{o}}, \tau_{1}, \ldots, T_{n-\iota}, \alpha_{\mathrm{o}(\grave{)},\alpha}^{G}T-1\mathrm{G}1 (.T)^{-1}, \ldots, \alpha_{n-1}^{G} (. T_{\text{ ^{}1}}^{\backslash -1}]$ $arrow$,
$A[U_{\mathrm{O}}, . . . , U_{n-1}, U_{\overline{\mathrm{o}}^{1}}, \ldots.U_{n-1}^{-1}]$ ,
$\alpha_{\mathrm{O}}^{G_{(.)}}T=\alpha_{r}^{G}(T_{\mathrm{O}})=\lambda^{p}T_{r}+1$ ,
$\alpha_{\gamma^{\backslash }}^{G_{(.T)}}.=\alpha^{G},$ $(.T_{\mathrm{O}}, \ldots, T,)\text{ }=\lambda^{p}T_{r}+G_{r}(T_{0}, \ldots, \mathcal{T}_{r\cdot-1})$ $(.\cdot \Gamma\geqq 1)$
, $z_{(p)}[\zeta-]n$ grouP scheme







3. 7. ( $\mathrm{I}\{\mathrm{u}\mathrm{i}m\mathrm{e}$.r-Ar $\mathrm{t}\mathrm{i}$ il-Schre $\mathrm{i}\mathrm{e}$.r-Wi $\mathrm{t}\mathrm{t}$ ) $B$ A- . $C$




car tes $\mathrm{i}$ an . , (. $a_{\mathrm{O}},$ $a_{1},$ . . . $,$ $a_{n-1}$ }$\text{ }\in \mathrm{L}_{n}^{\gamma}(B)$
$C=B[\xi_{\mathrm{o}\backslash },c_{1}, \ldots, \xi_{n-\iota}]$ . ,
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$\Psi_{\mathrm{O}}$ $(^{C_{0}}..\cdot\backslash ’|\backslash =a_{\mathrm{O}}, 7\beta_{1}(\xi_{\mathrm{o}}, \backslash _{1\prime})\not\subset=a_{1}, . .\cdot. , q\mathit{5}_{n-1(\xi_{\mathrm{O}}}, \backslash c_{1} , . . . , \xi_{n-1}.)=a_{\mathrm{P}1}-1$
, $z/p^{n}=(_{\mathrm{J}\mathrm{a}}\neg 1(c,/B.)$
$(\xi_{\mathrm{o}\backslash _{1}^{C}},, \ldots, \xi_{n-1})$ $\mathrm{I}arrow$












$\Lambda_{\iota 0}^{p_{(\mathrm{x}_{\iota}}}\mathrm{x}^{\mathrm{Z}},,$ $\mathrm{Y}\nu,$$ 1)0=)_{\iota}\mathrm{x}_{1}’Y1+\mathrm{x}1^{+Y}1$
$+ \frac{1}{\lambda}[F(\mathrm{X}_{\text{ }})F(Y)-F(\lambda \mathrm{x}_{11^{+_{l}}}\mathrm{Y}\prime \mathrm{Y}1+Y1\text{ })]$ ,
$\mathit{1}\iota_{\mathrm{o}00}^{G_{(.)}}.\mathrm{x}^{r},$$Y=)^{\beta}‘ \mathrm{X}_{\mathrm{O}}\}^{\nu_{\mathrm{O}^{+x_{\mathrm{o}}Y_{o}}}}+$ ,
$\Lambda_{1}^{G}(..\mathrm{x}_{\mathrm{o}}’, J\mathrm{x}_{1}, YO’ Y_{\iota})=\lambda^{p}x_{1}Y_{1}+\mathrm{x}1^{+}\mathrm{Y}_{1}$
’
$+ \frac{1}{\lambda^{p}}[\mathrm{t}_{\grave{J}}-r(.\cdot X)G(.\cdot \mathrm{Y})-G(.\lambda p\mathrm{X}_{1}Y1+’\backslash r1+Y1^{\backslash }\text{ }]\mathrm{I},$
$q \mathrm{r}_{\mathit{0}}(.\mathrm{x}’)=.\frac{(.)_{\iota}\lambda^{\mathit{7}}+1)^{p}-1}{J_{\iota}^{p}}$ ,
$qJ_{1}(. \mathrm{x}^{r})=\frac{1}{)_{\iota}^{p}}[\frac{\prec\lambda \mathrm{r}\tau_{1}+F\mathrm{t}\text{ }p(\tau_{0}1^{\backslash }\}p}{\lambda T_{\mathrm{O}}+1}-\ddagger-’\grave{7}(\frac{(\lambda \mathrm{X}+1)^{p}-1}{J_{\iota}^{p}})]\backslash$ ,
$uf_{2}=\mathrm{S}_{\mathrm{P}}\mathrm{e}\mathrm{C}A$ [$\tau_{\mathrm{o}},$ $\tau 1$ , $1/(^{y\mathrm{t}}.\tau 0^{+1}),$ $1$ ’ $(\lambda \mathcal{T}_{1^{+F(}}.$ T $))$ ] $=$
$U_{20}=\mathrm{s}_{\mathrm{P}}\mathrm{e}\mathrm{c}A$[$\tau,$ $\tau_{1},1$ . $(.\cdot\lambda^{p}T_{\mathrm{o}^{+1}}),$ $1$ . $(\lambda^{p}T_{1^{+}}G(.$ TO $ $\backslash$ ]$\text{ }$
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3: $\mathrm{C}|,$ . , gener $\mathrm{i}\mathrm{c}$ $\mathrm{f}\mathrm{i}\mathrm{b}\mathrm{e}\mathrm{r}$ $\mathrm{o}\mathrm{f}m\mathrm{u}\mathrm{l}\mathrm{t}\mathrm{i}_{\mathrm{P}}1\mathrm{i}$cat $\mathrm{i}$ ve type
$c1$ osed $\mathrm{f}\mathrm{i}$ be $\mathrm{r}$ un $\mathrm{i}\mathrm{p}\mathrm{o}$ ten $\mathrm{t}$ , $\mathrm{a}\mathrm{f}\mathrm{f}\mathrm{i}$ ne grouP scheme
, Wa. $\mathrm{t}e\mathrm{r}\mathrm{h}\mathrm{o}$ us e, We $\mathrm{i}\mathrm{s}\mathrm{f}\mathrm{e}\mathrm{i}$ ler
[13], [12], , , [1], [3], [4]
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